For further understanding the joint contribution of environment, heredity and 23 gender to creativity, the present research examined the prospective impact of paternal 24 indifference & neglect in early life, TPH1 rs623580, offspring's gender, and the 25 interaction effects thereof on creativity in five hundred and thirty-nine unrelated 26 healthy Chinese undergraduate students. Paternal indifference & neglect in early life 27 was assessed on the Parental Bonding Instrument (PBI) and creativity on the Runco 28 Creativity Assessment Battery (rCAB). Results showed significant paternal 29 indifference & neglect × TPH1 genotype and TPH1 genotype × offspring's gender 30 interaction effects when predicting creativity. Specifically, paternal indifference & 31 neglect in early life negatively predicted creativity in youth when individuals carry A 32 allele of TPH1 (rs623580). In addition, male individuals who carry A allele were 33 linked with lower level of flexibility compared to TT homozygote individuals. No 34 significant three-way interaction was found. Findings from the current study 35 suggested that the A allele of TPH1 (rs623580) might be a risk allele for creativity, 36 and the long-term negative influence of paternal indifference & neglect in early life on 37 individuals' creativity in youth depending on TPH1 genotype. 38
INTRODUCTION
rs623580 (T3804A), associated with both verbal and figural fluency. 147 TPH1 rs623580 located in the exon 1c & intron1 within the 5'-UTR of the TPH1 148 gene at human chromosome 11 [46] . TPH1 is the rate limiting enzyme in the 149 biosynthesis pathway of the neurotransmitter 5-hydroxytryptamine (5-HT, Serotonin) 150 and therefore a critical step in 5-HT functioning [47] . TPH1 gene expression is 151 limited to a few specialized tissues, including brainstem raphe neurons, pinealocytes, 152 the central nervous system (CNS), and part of the peripheral serotonergic nervous 153 system [48] . Using a GWAS of 909 families (three members per family including 154 ADHD patients and their parents), Sonuga-Barke et al. (2008) reported nominal 155 evidence for interaction between TPH1 rs623580 and parental criticism when 156 predicting conduct disorder symptom [49] . Although the underlying mechanism was 157 still unclear, this study provided the primary evidence for TPH1 rs623580 might 158 moderate the relation between adverse environments and outcomes. Therefore, the 159 present study designed to employ TPH1 rs623580 as the moderator to investigate 160 whether it could moderate the relation between paternal indifference & neglect in 161 early life and creativity in youth. 162 In summary, the current study aimed to explore the impact of paternal 163 indifference & neglect in early life, TPH1 rs623580, offspring's gender, and the 164 interaction effects thereof on creativity in youth. It is postulated that paternal 165 indifference & neglect in early life would be negatively predict creativity in youth. It 166 is also assumed that TPH1 rs623580 polymorphism and offspring's gender would 167 USA). Three line-drawings were represented in these tests, and participants were 199 asked to list as many things as they can. Four minutes were allowed for each item. 200 According to the guideline of Creativity Testing Service, the following three scores 201 were obtained: fluency, flexibility, and originality. Fluency score was obtained by 202 counting the number of unduplicated ideas provided by each participant. Originality 203 score was calculated by counting the number of unusual ideas given by less the 5% of 204 the sample. To score flexibility, a category list was first generated for each item, and 205 the flexibility score was the number of different categories used in one participant's 206 ideas. Two trained raters (both were psychology graduate students from Shandong 207 Normal University) were engaged to score all those ideas. The Chinese version of this 208 measure was a widely used noninvasive measure and demonstrated adequate 209 reliability and validity [3, 11, 20, 51, 52] . The inter-rater reliabilities for all the three 210 scores in present study were higher than .95; therefore, the final scores were obtained 211 by averaging scores from the two raters. In current study, the Cronbach's alpha was .86 for fluency, .69 for flexibility, and .83 for originality. 214 The Parental Bonding Instrument is a 25-item self-rating questionnaire designed 215 to measure the quality of the attachment or bond between parent and child, based on 216 the memory of participants regarding their parents before their age of 16 [53] . Six 217 items define the "care", in which the higher the score, the higher the affection and 218 warmth exercised by their parent; six items define the "indifference & neglect", in 219 which the higher the score, the higher the rejection and neglect exercised by their 220 parent; seven items establish the "overprotection", in which the higher the score, the 221 higher the over involvement attitude and psychological control from parents; six items 222 on the "autonomy", in which the higher the score, the higher the encouragement of dropped and a reduced model was run (B=-0.182, p<0.05) (see Table 3 ). after the non-significant three-way and all non-significant two-way interaction terms 288 were dropped and a reduced model was run (B=-0.170, p<0.05) (see Table 3 ). p=0.625). However, two significant two-way interactions emerged. 304 First, there was a significant interaction of paternal indifference & neglect and 305 TPH1 rs623580 (B=-0.193, p<0.05). This two-way interaction remained significant 306 after the non-significant three-way and all non-significant two-way interaction terms 307 were dropped and a reduced model was run (B=-0.175, p<0.05) (see Table 3 ). The Figure 1c . 316 Second, an interaction emerged between TPH1 rs623580 and offspring's gender 317 (B=-0.159, p<0.05). This two-way interaction remained significant after the 318 non-significant three-way and all non-significant two-way interaction terms were 319 dropped and a reduced model was run (B=-0.165, p<0.05) (see Table 4 ). The 
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